The effects of mitomycin C on cell elongation of Escherichia coli B were studied. Filament formation was most marked in cultures treated with a moderate level (1 ,ug/ml) of the antibiotic, becoming less obvious at higher levels (10 ,ug/ml). Cells treated with a bacteriostatic concentration (0.1 ,g/ml or less) of mitomycin C were also significantly elongated. The filamentous or elongated cells appeared to lack septa, since their spheroplasts were considerably larger than those formed from normal cells. The appearance of empty spheres also indicated some defects in the surfaces of the filamentous cells. Electron micrographs of the filaments revealed a characteristic difference in the arrangement of the nuclei in the filaments formed in the presence of low (0.1 ,g/ml) and high (5 Ag/ml) concentrations of mitomycin C. The filaments formed by the low level of mitomycin C had normal well-defined nuclear bodies distributed along the long axis, whereas those formed by the elevated level of the antibiotic contained smaller nuclei. The latter were characteristically confined to the center of the cells and did not extend out to the tips of the filaments.
High levels of mitomycin C (MC) are bactericidal and kill bacteria very rapidly. The antibiotic also causes the formation of filamentous cells in Escherichia coli (11, 13) and Erwinia (4) , and aberrant boat-shaped cells and chainlike filaments in Pseudomonas and Flavobacterium (3) . The filamentous cells tend to lyse after prolonged incubation with the antibiotic (3, 4) . Division inhibition (i.e., filament formation) does not necessarily follow growth inhibition, and each phenomenon can be overcome by different agents (3, 4) . This suggests that these effects are caused by two different mechanisms. The mechanism of bactericidal action of MC has been related to its ability to alkylate bifunctionally and form cross links in deoxyribonucleic acid (DNA; 15). However Fig. 3a , the nuclei of actively growing normal cells were well defined and were distributed along the axis of the cells. In filaments formed by 0.1 ,ug/ml of MC (Fig. 3b and c) , the nuclei were normally distributed. They appeared to have slightly less lobation than in the normal control cells. Filaments formed in the presence of 5 ,ug/ml of MC ( Fig. 3d and e) had nuclei which were withdrawn from the tips of the filaments and were exclusively confined to the central region of the cells. The number of the nuclei, in comparison with the volume of cytoplasm, was very small. DISCUSSION MC is an antibiotic which selectively affects nucleic acid metabolism and its action is also characterized by filament formation in many bacteria. However, MC causes filament formation in E. coli B at a concentration far less than that needed to cause killing action and metabolic derangements in cellular nucleic acids. Filament formation is most marked at a concentration of about 1 Ag/ml, a level at which the DNA content increases to the extent of 50% of that in untreated controls. Cells become significantly elongated at a concentration of 0.05 ,ug/ml, with no detectable effects on cellular nucleic acids. Filament formation i s, however, not an intrinsic effect of MC and filaments are not so obvious at 10 jig/ml, a level at which the synthesis of both nucleic acids and protein is greatly suppressed. That concomitant protein synthesis or increases in cell mass are essential to the formation of filaments is also supported by the facts that cells treated in the absence of growth (14), or cells treated simultaneously with chloramphenicol (8), do not form filaments. Filaments formed with the lower level of MC are able to form colonies. Thus, filament formation can be explained more accurately as a result of an extended delay of cell division, with a concomitant increase in cell mass.
The formation of empty spheres during the preparation of spheroplasts from the filaments indicates some defects in the cell surface. Aberrant spheroplasts formed by filaments have also been reported by Reich et al. (11) . Grula and Grula (4) and Durham (3) suggested that MC causes a weakening or some alteration in the cell wall structures which is followed by division inhibition.
Electron micrographs of filaments formed in the presence of 0.1 gg/ml of MC show nuclear bodies which are nearly normal in appearence. Lack of septa or cross walls in the filaments is shown by electron micrographs and also by the formation of larger than normal speroplasts. Deering (2) also reported that filaments of E. coli B, formed by exposure to low dosages of ultraviolet irradiation, contain nuclear materials at (9) observed no extensive breakdown of nuclear materials in mammalian cells treated with MC. Furthermore, recent studies with purified DNA from bacteria treated with MC have indicated that DNA is not extensively degraded by the action of MC (10, 15) .
